INTRODUCTION
Although the oldest undoubted turtles are known from the Upper Triassic (Baur 1887; Fraas 1913; Broin 1985; Jenkins et al. 1994; Rougier et al. 1995) , the turtle record until the Upper Jurassic is fragmentary and sparse, with only few known species spread around the world (Gaffney et al. 1987; Datta et al. 2000; Sukhanov 2000 Sukhanov , 2006 Tong et al. 2002; Matzke et al. 2004) . On the other hand, the Jurassic period is a key time for turtle evolution, as is shown by the two main hypotheses of turtle evolution. Gaffney's hypothesis (Gaffney et al. 2007 and references therein) suggests that all fossils and extant turtles (with the exception of Proganochelys quenstedti, Palaeochersis talampayensis and Australochelys africanus) are part of the turtle crown group (ZTestudines sensu Joyce et al. 2004) , and thus belong to either of the two primary living clades of turtles, Pleurodira or Cryptodira. As a consequence of this phylogeny, the turtle crown is estimated to have originated in the Late Triassic, as soon as turtles appeared in the fossil record. On the contrary, the other hypotheses (Rougier et al. 1995; Sukhanov 2006; Joyce 2007) suggest that numerous Mesozoic turtles should rather be considered as a part of the turtle stem group, and that the crown group Testudines originated in the uppermost part of the Middle Jurassic. It is in this context that this new, nearly complete turtle from the Middle to Upper Jurassic Cañ adó n Asfalto Formation from Patagonia, Argentina, becomes important, giving new insights into this controversy. A revised phylogenetic analysis of turtles, including this taxon, is also presented here.
MATERIAL AND METHODS
The new Jurassic turtle, Condorchelys antiqua gen. et sp. nov.
( figure 1a-d ) , was included in a dataset of 74 taxa and 150 characters. Although this dataset is based on the matrix of Joyce (2007) , several changes were undertaken, in particular the addition of 14 characters as well as seven taxa, including C. antiqua (see the electronic supplementary material). Moreover, the coding of several taxa, and the definition of 11 characters, were modified (see the electronic supplementary material). The hypothetical ancestor used in the phylogenetic analysis of Joyce (2007) was replaced by four real out-groups (Sphenodon punctatus, Simosaurus gaillardoti, Owenetta kitchingorum and Anthodon serrarius). The cladistic analysis was performed using the phylogenetic program TNT (Goloboff et al. 2003) . All characters were treated as unordered and of the same weight. A tree bisection-reconnection (TBR) algorithm with 500 replicates and saving 50 trees per cycle followed by a second cycle of TBR to all the trees found in the first cycle was used to find the most parsimonious trees. A strict consensus tree was calculated from 285 most parsimonious trees of 448 steps (figure 2). The tree consistency index, the tree retention index and other measures of clade support ( jackknifing, bootstrap and symmetric resampling) were calculated using TNT (see the electronic supplementary material). (c) Locality and horizon All specimens were recovered from the Queso Rallado locality (Rauhut et al. 2002) , 5.5 km from the west of Cerro Có ndor Village, Chubut Province, Argentina. Queso Rallado is located in outcrops of the Cañ adó n Asfalto Formation (Stipanicic et al. 1968) , which is considered to be Middle to Upper Jurassic ( Tasch & Volkheimer 1970; Nullo & Proserpio 1975) . proc., basipterygoid process; bs, basisphenoid; c, costal plate; c.t., cavum tympani; c.v. caudal vertebrae; f.j.i., foramen jugulare intermedium; f.p.c.c.i., foramen posterius canalis carotici interni; i.c.a., incisura columella auris; i.v., interpterygoid vacuity; M, marginal scute; n, neural plate; op, opisthotic; p, peripheral plate; Pl, pleural scute; pr, prootic; pt, pterygoid; py, pygal plate; qu, quadrate; r. bs., rostrum basisphenoidale; sp, suprapygal plate; sq, squamosal; t. bo, tubera basioccipitalis; V, vertebral scute. New Jurassic turtle from South America J. Sterli 287
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The characters shared among C. antiqua and Triassic and Early Jurassic turtles were as follows: the presence of an interpterygoid vacuity; canalis cavernosus not completely floored; the floor of the cavum cranii thick; the presence of a pair of basioccipital tubera; prootic not covered by the pterygoid; the presence of basipterygoid process; the presence of basisphenoid pits; foramen posterius canalis carotici interni formed entirely by the basisphenoid; the presence of foramen jugulare intermedius; the absence of processus trochlearis oticum or pterygoidei; vertebral scutes broader than pleurals; sulcus between vertebral 3 and 4 located on neural 6; entoplastron with anterior process separating, at least partially, the medial contact of the epiplastra; long posterior process of the entoplastron; and long epipubic process. The characters shared between C. antiqua and more derived turtles (turtles above node 5 in figure 2) were as follows: pterygoid covering at least part of the canalis cavernosus; cavum tympani well developed with an incipient antrum postoticum; the absence of pterygoid teeth; and a triradiate pectoral girdle.
Condorchelys antiqua differs from Kayentachelys aprix in the absence of pterygoid teeth and from Indochelys spatulata in the absence of a V-shaped suprapygal 2.
DISCUSSION
The importance of C. antiqua lies in two main points: the filling of a gap in the Jurassic fossil turtle record, and the position of this taxon in turtle phylogeny, consequently changing our ideas about the evolution of some features. Although the continental Jurassic turtle record is very scarce and fragmentary, it is interesting to note that all discoveries are widespread around the world (southern Africa, southern South America, North America, Europe, India, and Central Asia). Unfortunately, the vast majority of Early to Middle Jurassic findings are isolated skulls or carapaces, with the exception of three species: K. aprix from the Early Jurassic of North America (Gaffney et al. 1987) ; Heckerochelys romani from the Middle Jurassic of Russia (Sukhanov 2006) ; and the turtle presented here, C. antiqua. As the main hypotheses about turtle evolution differ, among other things, in the tempo and the mode of origin of the modern groups of turtles, all Jurassic turtles are key fossils that allow further testing of both hypotheses. It is in this context that the detailed description of the Early Jurassic K. aprix ( Joyce et al. 2006; Sterli & Joyce 2007) , combined with the discovery of additional Early to Middle Jurassic turtles, such as C. antiqua, may shed new light on the anatomy of the first moments of turtle evolution. The data gathered from these studies are also useful to research on one of the most intriguing themes in amniote evolution, the origin of turtles.
The updated cladistic analysis presented here (figure 2) generally supports the topology obtained by Joyce (2007) confirming the basal placement of K. aprix, as well as C. antiqua and all other Triassic to Middle Jurassic turtles included in this analysis.
Indochelys spatulata is assessed within a cladistic context for the first time and is hypothesized not to be a cryptodiran turtle as was proposed by Datta et al. (2000) , but rather a stem turtle. The phylogenetic position of H. romani is also somewhat different in this analysis from that originally proposed by the cladistic analysis of Sukhanov (2006) . In the present phylogeny, H. romani is considered a stem turtle located above the unresolved 'K. aprix, C. antiqua and I. spatulata '. Sukhanov (2006) , by contrast, suggested that this Russian turtle was placed more basal than K. aprix relative to the turtle crown.
Since Gaffney (1975) performed the first cladistic analysis of turtle evolution, the two living clades of turtles were supported by several synapomorphies that have not been questioned until the recent papers of Joyce (2007) and Sterli & Joyce (2007) . The presence of a pulley system for the jaw closure in the otic region was suggested by Gaffney (1975) as a synapomorphy of Cryptodira (the most diverse group of living turtles including tortoises, marine turtles and some kinds of fresh water turtles, among others). However, as it was suggested by Joyce (2007) and is shown in the present cladistic analysis of turtles, the presence of this character is a synapomorphy of a more inclusive clade (node 6 in the tree shown in figure 2 and the electronic supplementary material). The evidence available at present, and the discovery of C. antiqua from the Middle to Upper Jurassic of Patagonia, show that until that time there were turtles that did not develop a specialized jaw closure mechanism (the absence of processus trochlearis). This finding, together with the new interpretation of the otic area of K. aprix (Sterli & Joyce 2007) , suggests that the origin of the pulley systems in turtles is at least 60 Myr younger than that previously thought (Gaffney et al. 1987) . It is also interesting to note that during the same time, Middle to Upper Jurassic (160-146 Myr old), there were turtles with and without a pulley system, and that the evolution of turtles is far more complex than that previously thought.
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